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SOMMAEY 

A pr&ljjttlnary InveBtigaoion was made to determine tlie effects 
of gamma radiation on the age-hardening rate of an aluminum- copper 
alloy at temperatures of 32° and 70° P. The gamma radiation from 
a 100-milllgram radium source appeared to have no significant 
effect on the age-hardening rate of the alloy. A metallographic 
examination of the test specimens showed no micro structural changes 
that could he attributed to the gamma radiation. 


INTRODUCTION 

The fundamental research at the HACA Cleveland laboratory on 
the physical properties of materials includes a study of metastable- 
alloy states such as those that occur in the age-hardening alloy 
systems. The effects of heat on age -hardening alloy systems have 
been studied by other Investigators (references 1 and 2). Very 
little research iias been conducted, however, on the effects of 
energy in the form of eleotrcanagnetlo radiation on metastable-alloy 
systems. order to obtain more information on such effects, a 
preliminary investigation has been made at the Cleveland laboratory 
to determine the effects of eleotrcmagnetic radiation on an age- 
hardening alloy of alumlnimi and copper. 

The energy associated with electromagnetic radiation becanes 
relatively high when wavelengths of the order encountered in gamma 
radiation are considered. Because of this factor and because 
naturally radioactive materials that emit gamma radiation are 
relatively easy to obtain, gamma radiation from a 100-milligram 
radium source was used. 

Results from this preliminary investigation are presented in 
the form of curves showing changes in hardness as a function of 
aging time. Results are also presented from a metallographic study 
made on the test specimens to detect any changes in the microstruoture 
that might have resulted from the gamma radiation. 
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APPAEATUS AND PROCEDUEE 

The commercial alumlmrn-copper alloy 24S was used for the age- 
hardening rate determinations. Eight specimens were used^ each 
measuring 1 hy l/2by l/S inch. Prior to aging, all Specimens were 
simultaneously solution-treated at 920° F for 20 minutes in a hath 
of fused sodium nitrate. Immediately after remoral from the salt 
bath the specimens were vater-g.uenched . One set of four specimens 
was allowed to age at 70° ±1° E for 75 hours and another set of 
four at 32° ±1° F for 100 hours. Two of the specimens in each of 
the sets of four were continuously subjected to the gamma radiation 
from 100 milligrams of radium in equilibrium with its disintegration 
products in 10 sealed capsules. !^ch capsule contained approximately 
10 milligrams of radium. The specimens were placed adjacent to the 
capsules in such a manner as to Irradiate uniformly the specimens. 

A commercial hardness tester with a l/l6-inch ball and 
30-kllogram Ipad.waLS used to deteimine changes in specimen haidnese 
during the aging process. The temperature, of each specimen that 
was aged at 32° F was maintained at 70° F during hsirdhess measure- 
ments . 


EESULTS AND DISCUSSION 

Average change in specimen hardness is plotted against aging 
time in figure 1, Each experimental point on the curves represents 
the average of 10 hardness readings, five of which were made on each 
of two specimens. The maximum observed difference between the 
hardness change of the Irradiated specimens and the hardness change 
of the nonirradlated specimens occurred at 6 hours in the aging 
experiments at 32^ P. At this aging time the observed difference 
in hardness change was 1.6 Eockwell 30-T haisineae units. This 
difference in hardness change, however, is believed to have no 
significance because of the fact that hardness readings on individual 
specimens were found to vary by as much as ±1.5 hardness units. A 
variation in hardness reading of 1.5 Eookwell 30-T units is not 
abnormal for this type of material. Under the conditions used in 
these age -hardening rate determinations, it appears that gamma 
radiation had no significant effect on the age-hardening rate of the 
aluminum- copper alloy 24S. 

From absorption data in references 3 and 4, calculations were 
made of the gamma radiation absorbed by the irradiated specimens 
and converted into heat. The calculations showed that under the 
conditions of this investigation each specimen would absorb about 
0.001 calorie per hour. This rate of heating would induce a 
negligible temperature increase in the specimens. 
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The metallographic examinations of the test specimens showed 
no changes in the mlorostructure that could he attributed to the 
ganma radiation. 


SUMMARY OF RESULTS 

The following results were noted in determinations of the age- 
hardening rates of the aluminian- copper alloy 24S with and without 
gamma radiation: 

1, Gamma radiation fram a 100-mllligram radium source appeared 
to have no significant effect on the age-hardening rate of the 
alloy specimens. 

2. No metal lographic changes were noted in the alloy specimens 
that could he attributed to the gamma radiation. 

Flight Propulsion Research Laboratory, 

National Advisory Committee for Aeronautics, 

Cleveland, Ohio. 
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Figure I. - Total average change In hardness of a1urnInum~copper alloy 24S In aging 
experiments with and without ganena radiation. Each experimental point represents 
the average of lO hardness readings. 
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